BACKGROUND: Filipino Americans have high rates of hypertension, yet little research has examined hypertension awareness, treatment, and control in this group. OBJECTIVE: In a community-based sample of hypertensive Filipino American immigrants, we identify 1) rates of hypertension awareness, treatment, and control; and 2) factors associated with awareness, treatment, and control. DESIGN: Cross-sectional analysis of survey data from health screenings collected from 2006 to 2010. PARTICIPANTS: A total of 566 hypertensive Filipino immigrants in New York City, New York and Jersey City, New Jersey. MAIN MEASURES: Hypertension awareness, treatment, and control. Participants were included in analysis if they were hypertensive, based on: a past physician diagnosis, antihypertensive medication use, and/or high blood pressure (BP) screening measurements. Demographic variables included sex, age, time in the United States, location of residence, and English spoken language fluency. Health-related variables included self-reported health, insurance status, diabetes diagnosis, high cholesterol diagnosis, clinical measures (body mass index [BMI], glucose, and cholesterol), exercise frequency, smoking status, cardiac event history, family history of cardiac event, and family history of hypertension. RESULTS: Among the hypertensive individuals, awareness, treatment, and control rates were suboptimal; 72.1 % were aware of their status, 56.5 % were on medication, and only 21.7 % had controlled BP. Factors related to awareness included older age, worse selfreported health, family history of hypertension, and a diagnosis of high cholesterol or diabetes; factors related to treatment included older age, longer time lived in the United States, and being a non-smoker; having health insurance was found to be the main predictor of hypertension control. Many individuals had other cardiovascular disease (CVD) risk factors; 60.4 % had a BMI ≥25, 12.0 % had at-risk glucose measurements and 12.8 % had cholesterol ≥ 240.
INTRODUCTION
Hypertension, a modifiable risk factor for heart disease, stroke, and heart failure, continues to be a significant public health issue. According to the National Center for Health Statistics, nearly one in three noninstitutionalized adults in the United States (U.S.) have hypertension. 1 Moreover, approximately 30 % of hypertensive adults are unaware of their hypertension; over 40 % of hypertensive individuals are not on treatment, and two-thirds of hypertensive individuals have not achieved blood pressure (BP) control. 2 By increasing awareness, treatment, and control of hypertension, morbidity and mortality associated with hypertension can be reduced. 3 Of particular concern are the consistently high rates of hypertension among Filipinos, the third largest Asian American population in the U.S. 4 The 2004-2006 National Health Interview Survey (NHIS) found that Filipino adults were most likely to have ever been told that they had hypertension when compared to other Asian groups, with a prevalence of 27 %. 5, 6 Additionally, several regional studies conducted among Filipinos indicate that this population possesses a disproportionately higher burden of hypertension compared with whites and other Asian American groups. [7] [8] [9] [10] [11] [12] According to data from the 2005-2006 National Health and Nutrition Examination (NHANES), Filipinos have a 41 % prevalence of hypertension, 3 a rate that is approaching that of black adults in the U.S. who have consistently been shown to have high BP.
Despite the high burden of hypertension experienced by Filipinos, few published studies have examined awareness, treatment, and control of hypertension among this group, and the existing research is not current. 16, 17 Further, research has focused on the West Coast of the U.S. and Hawaii, excluding the differential experiences of Filipino populations living in the Northeast U.S. Of the few cardiovascular studies including Filipino Americans, five have reported on antihypertensive medication use, and the only study to examine awareness, treatment and control of hypertensive was based on the 1979 California Hypertension Survey. 7, [17] [18] [19] [20] This study found that the rate of uncontrolled hypertension among Filipinos was 24.5 %, despite the high rates of hypertension awareness (63 %) and hypertension treatment (49 %) among Filipinos. 17 In regards to hypertension treatment, a study in Hawaii found that Filipinos were the least adherent Asian group. 18 This study builds off the limited research on hypertension among Filipino Americans, and it is the first study to examine hypertension awareness, treatment, and control strictly among a Filipino sample in the Northeast U.S. The objectives of this paper are: 1) to identify the rates of hypertension awareness, treatment, and control among hypertensive Filipino Americans living in the New York (NY) metropolitan area; and 2) to examine the factors associated with awareness, treatment, and control among this group.
METHODS

Study Sample
Data for this study were obtained from the recruitment phase of Project AsPIRE (Asian American Partnership in Research and Empowerment). The goal of AsPIRE is to utilize a community-based participatory research approach to implement a community health worker (CHW) hypertension management intervention among Filipinos in the NY metropolitan area. Convenience sampling methods were used for participant recruitment, occurring from June 2006 to May 2010 in Queens, NY and Jersey City, New Jersey (NJ). In order to increase the representativeness of target communities living in these areas, Geographic Information Systems mapping techniques were used to strategically sample in zip codes with large Filipino enclaves. Community health screenings were held at community-based organizations, faith-based organizations, cultural associations, restaurants, banks, shipping companies, consulate offices, schools, and parks. Screenings were advertised via flyers and through announcements given by community leaders. Trained bilingual staff explained the screening, obtained informed consent, and administered a survey to each participant, and CHWs and licensed clinical nurses obtained clinical measurements. A total of 994 foreign-born Filipino Americans aged 18 years or over were screened, answered questions on hypertension medication use and hypertension diagnosis, and had three consistent BP measurements taken. Of these individuals, 566 were hypertensive, comprising the sample for this manuscript (Fig. 1) . A previous publication using this data defined hypertension using high BP readings and current hypertension medication, while the current study also included a selfreported hypertension diagnosis in the definition. Our current sample was smaller than the previous paper, due to the exclusion of individuals with missing responses to a selfreported hypertension diagnosis. 21 This study was approved by the NYU Institutional Review Board.
Survey Measures
Hypertensive individuals were divided into subgroups based on awareness, treatment, and control. Hypertension awareness was determined using the questions, "Has a doctor ever told you that you are hypertensive" and "Are you taking medication for hypertension?"; individuals answering "yes" to either question were defined as aware of hypertension, while individuals answering "no" or "don't know", but having a systolic BP (SBP) measurement ≥140 mmHg and/or a diastolic BP (DBP) measurement ≥90 mmHg were defined as unaware of hypertension. Hypertension treatment was determined for all individuals aware of their hypertension status using the question "Are you taking medication for hypertension?" Individuals answering "yes" were considered on treatment, while individuals answering "no" or "don't know" were considered untreated. Hypertension control was determined for all individuals on treatment for hypertension; uncontrolled hypertension was defined as a SBP measurement ≥140 mmHg and/or a DBP measurement ≥90 mmHg, while controlled hypertension was defined as a SBP measurement of <140 mmHg and a DBP measurement of <90 mmHg. BP measurements were taken using Omron HEM-712C automatic BP monitors (Shelton, CT) with participants in a seated position. Three measurements were taken 3 min apart on a single day, and the means of the second and third measurements were used for all analyses.
Independent variables include demographic and healthrelated characteristics and clinical measurements. Demographic variables include gender, age, domicile (NY and NJ), years lived in the U.S., and English language capacity. Health-related characteristics include insurance status, self-rated health status, self-reported diagnoses of diabetes and high cholesterol, frequency of physical activity, cigarette smoking, and selfreported personal and family histories of cardiac events (heart attack, stroke, or coronary heart failure). Self-reported diagnoses of cholesterol and diabetes were combined for logistic regression. Clinical measurements include glucose, cholesterol, and body mass index (BMI). Glucose was classified as normal or atrisk; if an individual had fasted and had a glucose reading of ≥140 mm/dL, or if an individual had not fasted and had a glucose reading of ≥180 mg/dL, he or she was considered at risk for diabetes. 22, 23 Cholesterol was categorized into normal (< 200 mg/dL), elevated (200-239 mg/dL), and high (≥ 240 mg/ dL). 24 Standard BMI guidelines were used.
Statistical Analysis
Participant characteristics were summarized using counts and percentages. Bivariate analyses were conducted for: 1) awareness among hypertensive individuals; 2) treatment among individuals aware of their hypertension; and 3) hypertension control among individuals on treatment for hypertension. Sample counts and percentages are presented across rows for each subgroup outcome (awareness, treatment, and control), and chi-square p values are given for each analysis. Associations for each subgroup outcome were assessed using separate multivariable logistic regression models. Each model was adjusted for age and gender in addition to variables found to be significant at p<0.25 in bivariate analysis. Variables found to be significant at p < 0.05 once in the logistic regression model or with theoretical significance were kept in the final model; ORs and 95 % CIs were reported. All statistical analyses were conducted using SPSS version 19.0 (SPSS, Inc, Chicago, Illinois). Tables 1 and 2 describe the overall sample and provide bivariate analyses for awareness, treatment, and control. Table 1 includes all sociodemographic variables, and  Table 2 includes all health-related variables.
RESULTS
Overall Sample
Among hypertensive individuals, 65 % were female, 41 % had lived in the U.S. for more than 15 years, 96 % spoke English, and 50 % were insured (Table 1) . Ten percent were smokers and 69 % had a family history of hypertension. Approximately 47 % were overweight and 13 % were obese using standard World Health Organization (WHO) guidelines, while 56 % were overweight and 26 % were obese when using Asian WHO guidelines (not shown). 25 Additionally, 13 % had high cholesterol and 12 % had atrisk glucose levels ( Table 2) .
Awareness
Among hypertensive individuals, 72 % were aware of their hypertension status (Tables 1 and 2 ). In bivariate analysis, awareness of hypertension was found to significantly increase (p<0.05) with female gender, older age, lower self-rated health, having health insurance, self-reported diabetes diagnosis, self-reported high cholesterol diagnosis, a personal history of a cardiac event, a family history of a cardiac event, and family history of hypertension. While adjusting for all other factors in the model (Table 3) , older age, fair or poor self-rated health status, a self-reported high cholesterol diagnosis, and a selfreported family history of hypertension were significantly associated with hypertension awareness. Individuals aged 66 years and over were 4.8 times more likely and individuals aged 56-65 were 2.8 times more likely to be aware of their hypertension compared to individuals aged 18-45 (p<0.01, p<0.001). Individuals self-rating their health as fair or poor were twice as likely to be aware of their hypertension compared to individuals self-rating their health as excellent or very good (p< 0.01). Additionally, individuals with a family history of hypertension were 2.7 times more likely than individuals without a family history of hypertension to be aware of their hypertension (p < 0.001), and individuals selfreporting high cholesterol or diabetes were 2.4 times more likely than individuals not reporting high cholesterol to be aware of their hypertension (p<0.001). Once in regression, insurance was no longer significant.
Treatment
Of the 408 individuals aware of their hypertension, 78.4 % were on treatment (Tables 1 and 2 ). In bivariate analysis, treatment was found to significantly increase (p<0.05) with female gender, older age, longer time in the U.S., living in NJ, having health insurance, not smoking, self-reported diabetes diagnosis, self-reported cholesterol diagnosis, and a personal history of a cardiac event.
While adjusting for all other factors in the model (Table 3) , older age, having lived in the U.S. for 15 years or more, and not smoking were significantly associated with treatment. The likelihood of treatment increased significantly with age. Compared to individuals age 18-45, the likelihood of treatment was 8.4 times greater for those aged 56-65 years, and 19.0 times greater for those aged 66 and over (p<0.001). Individuals living in the U.S. for 15 years or more were 3.6 times more likely than individuals living in the U.S. for 5 years or less to be on treatment (p<0.05). Non-smokers were 3.4 times more likely than smokers to be on treatment (p<0.05). Once in the model, self-reported high cholesterol and/or diabetes and insurance coverage were not significant.
Control
Of the 320 individuals on treatments for hypertension, 38.7 % had controlled hypertension (Tables 1 and 2 ). Additionally, 38.4 % of individuals had Stage 1 hypertension and 23.1 % of individuals had Stage 2 hypertension. In bivariate analysis, hypertension control was found to significantly increase (p < 0.05) with health insurance. Control was also found to increase among non-smokers, insured individuals, and younger individuals, but these associations were not significant at p < 0.05.
While adjusting for all other factors in the model (Table 3) , health insurance was significantly associated with controlled hypertension. Insured individuals were two times more likely than uninsured individuals to have controlled hypertension [26] [27] [28] this is the first study to examine awareness, treatment, and control of hypertension among Filipino Americans. One previous study in NYC examined these outcomes and included an Asian group, but all Asian subgroups were aggregated due to small sample size. 29 Poor control among individuals on medication for hypertension is of particular concern; while 78 % of aware individuals were taking medication for hypertension, the rate of control (38.4 %) was lower than the rate previously seen among African Americans, Mexican Americans, and whites. [26] [27] [28] A qualitative study examining 27 uninsured hypertensive Filipino immigrants found that forgetfulness, time constraints, ethnic/cultural practices, stress, and medication side effects contributed to nonadherence and uncontrolled hypertension. 19 The rate of hypertension awareness (72.1 %) among Filipino Americans in this study was lower than the unadjusted rate for NYC overall (83.0 %), as well as other minority populations in NYC, including non-Hispanic Blacks (85.5 %), Hispanics (81.9 %), and Asians overall (78.3 %). 29 The treatment rate among hypertensive Filipino Americans (56.5 %) was also much lower when compared to NYC overall (72.7 %), nonHispanic Blacks (71.9 %), Hispanics (72.2 %), and Asians overall (73.2 %). 29 In our sample, only 21.7 % of hypertensive individuals exhibited hypertension control, a rate nearly half that of hypertensive adults in NYC overall (47.1 %), as well as Hispanics and non-Hispanic Blacks (both 46.8 %), and Asians overall (39.9 %). 29 Similar to previous research in Filipino and other ethnic groups, older age was associated with a greater awareness of hypertension and treatment for hypertension, 18, 27 having health insurance was associated with greater BP control, 15, 27, 30 lower self-rated health and comorbidities were associated with greater awareness of hypertension, 15, 26 and smoking cigarettes was associated with not being on treatment for hypertension. 15 A family history of hypertension was significantly associated with awareness of hypertension, and longer time lived in the U.S. was associated with treatment for hypertension. Half of our sample was uninsured, and 60 % were recent immigrants, having lived in the U.S. for 15 years or less. A previous study using New York City Health and Nutrition Examination Survey (NYC HANES) data found that non-Hispanic Asians and foreign-born adults living in the U.S.
for less than 10 years were less likely to have a routine place of care than adults living in the U.S. for longer. 31 An important strength of this study is the large, communitybased sample from which the data was taken. Recent epidemiological studies have relied on pooled data to form sufficient sizes of Asian American subgroups (e.g. National Health and Nutrition Examination Survey (NHANES), National Health Interview Survey (NHIS), and the Veteran Affairs Medical Centers records). 26, 29, 32 The data for our study was drawn from a community-based sample of Filipino Americans at health screening events around the NY Metropolitan area. Measurements were taken directly by CHWs and licensed clinical nurses and reflect an exact measurement as opposed to self-reported diagnoses of hypertension. Additionally, insured and uninsured individuals were captured. Past hypertension studies have relied on data collected from hospitals and insurance plans, limiting the generalizability to insured individuals. [32] [33] [34] Our sample also represents the NY metropolitan area, which includes NYC and Jersey City, NJ, where large numbers of Filipinos reside along the Northeast coast of the U.S.. 4 Several limitations should be mentioned. First, the use of convenience sampling limits the generalizability of these findings to the larger Filipino population. Second, measures of awareness (treatment and past diagnoses of hypertension) were collected via participants' self-report, as opposed to hospital records or requiring individuals to bring in medication bottles. 15, 18, 20 Third, our screening survey did not include several important variables, including educational attainment, income, routine sources of health care, and knowledge regarding hypertension, which other studies have shown to be predictors of awareness, treatment, and control. 18, 29, 32, 35, 36 Finally, white coat hypertension could modify the prevalence of hypertension in the unaware group, since hypertension was defined using 1 day of BP readings. 2 Following recommendations, we took repeated measurements that were at least 3 min apart and used the last two out of three measurements to reduce the chance of wrongly detecting hypertension. 37 In summary, our study demonstrates high rates of hypertension and low rates of control among Filipino immigrants living in the NY metropolitan area. The prevalent CVD risk factors in this population, such as high BMI, high rates of self-reported diabetes and high cholesterol, and current cigarette smoking, suggest the need for approaches designed to manage multiple risk factors, such as behavioral interventions that address physical activity and diet. The finding that insured individuals were twice as likely to exhibit hypertension control when compared to uninsured individuals suggests the importance of health insurance in the control of hypertension. The health insurance mandate under the Affordable Care Act introduces opportunities for currently uninsured hypertensive individuals to afford and enroll in health insurance. 38 Additionally, the American Heart Association recommends that states and certain localities develop surveillance capacity that would include direct the assessment of "awareness, detection, treatment, and control of obesity, hypertension, dyslipidemia, and diabetes." 29 Although requiring extensive efforts, community organizing is one type of approach to reach a large community-based population in order to provide mechanisms for individuals to access necessary healthcare resources for hypertension management. Such healthcare access will ideally improve levels of awareness, treatment, and control of hypertension in populations experiencing cardiovascular health disparities.
